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A voltage monitor and method enables the 
monitoring of a DC input voltage. The input 
voltage is continuously scanned and compared to 
a predetermined threshold. The result of the 
comparison is periodically stored in a shift 
register along with previous scan results. When a 
predetermined number of stored scan results 
indicate an out of range input voltage, a digital 
output changes state to provide indication of the 
abnormal condition. 
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Description 

BACKGROUND OF THE INVENTION 

The present invention is generally directed to a volt- 
age monitor for sensing a DC voltage and producing a 
warning that the level of the DC voltage has fallen below 
a predetermined level for a predetermined percentage 
of time. The present invention is more particularly direct- 
ed to monitoring a DC voltage produced by a battery, 
periodically comparing the battery voltage with a thresh- 
old voltage and storing the result of the comparison. If 
three or more of the last sixteen comparisons indicate 
a low voltage, the device warns the user of the abnormal 
condition. 

There are many applications where it may be im- 
portant to sense a voltage level and provide warning of 
an out-of-range condition. Any DC voltage, whether 
generated by an AC-to-DC power supply or a depletable 
source such as a battery may be monitored and a warn- 
ing provided if the DC voltage varies over time. One 
such application is a battery-powered smoke detector, 
where the device could activate a visual or audible warn- 
ing of a low state -of -charge battery condition. 

In another particular application, in the case of a 
battery used to start an automobile, such a warning may 
alert the user to an impending "no start" condition, where 
the battery charge is insufficient to start the automobile. 
Such a condition may result from a slow drop in the bat- 
tery's state-of-charge. The reduced charge may be the 
result of an electrical problem with the car, such as a 
slipping belt or a failed regulator. 
Alternatively, the reduced state-of-charge may be the 
result of battery failure, such as a broken weld or active 
material shedding. In such an application, a device 
which senses the abnormal battery voltage can alert the 
user to the condition so that corrective measures may 
be taken. 

In the preferred' embodiment of the present inven- 
tion, the battery or power source is discharged at a par- 
ticular current for large portions of time. In the smoke 
detector application, the battery is powering the smoke 
detector circuity for the majority of its time, and occa- 
sionally being tested or recharged. Similarly, in the au- 
tomotive application, the battery is powering electronic 
hardware during non-use, resulting in a constant dis- 
charge current for the majority of the time, interrupted 
only occasionally by the starting and driving currents. 
During the constant discharge portion, a battery voltage 
will change to a value representative solely upon its 
state-of-charge. 

For example, if the digital battery capacity warning 
device reads the voltage every 2 hours, statistically it 
will scan at times when the battery is at this constant 
discharge current and the battery voltage will be repre- 
sentative upon its state-of-charge. In accordance with 
the preferred embodiment, the warning device scan rate 
is selected so that two of the sixteen values are taken 



during the time when the battery may have been in use, 
as for example, 5% of the time, with the other fourteen 
values being taken during the time when the battery has 
not been in use, as for example, 95% of the time. 
5 This device is suited to many other applications 
where the battery is held at rest or under a constant dis- 
charge for significant portions of time. The number of 
low values can be altered to reflect the percentage of 
time the battery is not at this constant discharge state. 
Similarly the frequency of the scans or number of scans 
can vary based upon how quickly the device is expected 
to respond to an out-of-limit condition. 

Devices for sensing low battery voltage are gener- 
ally known. U.S. Patent No. 4,902,956 issued to Sloan 
on February 20, 1 990, describes a voltmeter and circuit 
breaker wired in series with selected, nonessential ac- 
cessories of an automobile. The voltmeter monitors the 
battery voltage and interrupts the flow of current to the 
accessories when the battery voltage falls below a pre- 
determined threshold. Such devices rely on a single be- 
low threshold voltage measurement by the voltmeter to 
cause the circuit breaker to trip and the accessories to 
be disconnected from the battery. Unfortunately, condi- 
tions unrelated to the battery charge, such as momen- 
tary transients in the voltage seen by the apparatus, may 
cause the circuit breaker to trip. Such voltage transients 
may be caused by inductive drops caused by suddenly 
changing current levels, as when an accessory is turned 
on or off. Alternatively, such momentary drops may oc- 
cur during starting when the battery voltage may drop 
to as low as six volts. This sensitivity to voltage tran- 
sients is an inherent and undesirable limitation on such 
devices. Moreover, these devices must set their thresh- 
old voltage abnormally low to prevent false indications 
and thereby indicate only when the battery is fully dis- 
charged. The present invention can preset the threshold 
voltage to indicate when the battery state-of-charge is 
below a predetermined value ranging from 0 to 100% 
with the knowledge of the battery type and constant dis- 
charge current. 

DE-A-3 910 212 discloses a supply voltage moni- 
toring circuit containing a comparator which generates 
a first warning signal when the voltage falls below a de- 
fined level and second signal if the voltage remains be- 
low the defined level after a predetermined period of 
time. A further voltage monitoring circuit generates a 
signal if the voltage falls below a second defined level 
lower then the first defined level. 

DE-A-2 936 31 3 discloses a protection circuit for a 
camera that disables the camera to prevent improper 
operation when there is a cutout of the battery voltage. 
The circuit incorporates a counter that responds to a de- 
tected drop in battery voltage and produces an output 
signal that activates a LED alarm system. 

SUMMARY OF THE INVENTION 

The present invention provides a voltage monitor 
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and warning apparatus and method designed to satisfy 
the aforementioned needs. 

According to the invention there is provided a volt- 
age monitor for sensing the output voltage of a voltage 
source and producing an indication when said output 
voltage falls below a threshold voltage, said voltage 
monitor comprising; voltage sensing means for sensing 
said output voltage and including first comparator 
means for comparing said output voltage with said 
threshold voltage and generating an output when said 
output voltage is less than said threshold voltage; status 
storage means coupled to said voltage sensing means 
for periodically sampling and storing the status of said 
first comparator output so as to create an accumulated 
status; second comparator for comparing said accumu- 
lated status with a predetermined value; and output 
means for providing said indication when said accumu- 
lated status is equal to or greater than said predeter- 
mined value. 

Further according to the invention there is provided 
a battery voltage monitor for sensing a depletable bat- 
tery voltage and producing an indication when said bat- 
tery voltage falls below a first threshold voltage, said bat- 
tery voltage monitor comprising: threshold generating 
means for generating said first threshold voltage and 
generating an output when said battery voltage is less 
tan said first threshold voltage; status storage means 
coupled to said voltage sensing means for periodically 
sampling and storing the status of said first comparator 
output and generating an accumulated battery status- 
second comparator means for comparing said accumu- 
lated battery status with said second threshold voltage 
and generating a second comparator output when said 
accumulated battery status is greater than said second 
threshold voltage; output means responsive to said sec- 
ond comparator output for providing said indication; 
power supply means for generating a regulated supply 
voltage level and coupled to said first comparator 
means, said second comparator means, said' status 
storage means and said threshold generating means. 

According to the invention there is provided a meth- 
od for sensing the output voltage of a voltage source 
and producing an indication when said output voltage 
falls below a predetermined threshold voltage, said 
method comprising: sensing said output voltage; com- 
paring said output voltage with said threshold voltage 
and generating an output when said voltage is less than 
said threshold voltage; periodically sampling and storing 
said output and generating an accumulated status; com- 
paring said accumulated status with a predetermined 
value; and producing said indication when said accumu- 
lated status is equal to or greater than said predeter- 
mined value. 

According to the invention there is also provided a 
method for sensing a depletable battery voltage and 
producing an indication when said battery voltage falls 
below a first threshold voltage, said method comprising: 
sensing said battery voltage; comparing said battery 



voltage with said first threshold voltage and generating 
an output having a first state when said battery voltage 
is less than said first threshold voltage and a second 
state when said battery voltage is. more than said first 

s threshold voltage; periodically sampling and storing said 
output; combining said stored outputs to generate an ac- 
cumulated battery status voltage; comparing said accu- 
mulated battery status voltage with a second threshold 
voltage; and producing said indication when said accu- 

10 mulated battery status voltage is greater than said sec- 
ond threshold voltage. 

BRIEF DESCRIPTION OF THE DRAWINGS 

is The features of the present invention which are be- 
lieved to be novel are set forth with particularity in the 
appended claims. The invention, together with further 
objects and advantages thereof, may best be under- 
stood by making reference to the following description 

20 taken in conjunction with the accompanying drawing, in 
the sole figure of which identical reference characters 
indicate identical elements, and wherein the sole figure 
is a schematic diagram illustrating the manner in which 
the present invention may be implemented in hardware 

25 form in accordance with a preferred embodiment of the 
present invention. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

30 Referring now to the sole figure, it illustrates a volt- 
age monitor 10 embodying the present invention. The 
voltage monitor 10 as illustrated is of a type which can 
be used to repetitively measure a DC voltage and pro- 
vide an indication when three or more of the previous 

35 sixteen measurements have been less than a predeter- 
mined threshold voltage. Such a voltage monitor is par- 
ticularly adapted for monitoring. a depletable battery 
such as is used in a motor vehicle. 

The voltage monitor 1 0 generally includes a positive 

40 input 1 2 and a negative input 1 4, a present battery status 
comparator 16, a status shift register 18, an accumulat- 
ed battery status comparator 20 and an indicator switch 
22. The preferred embodiment of voltage monitor 1 0 fur- 
ther includes a fixed time base generator 24 to provide 

45 a clocking signal to the status shift register 18, circuit 
power supply 26 and regulated voltage reference 28. 
The voltage between positive input 12 and negative in- 
put 1 4 is the input voltage to be monitored. When accu- 
mulated battery status comparator 20 indicates that this 

50 input voltage has been below a predetermined threshold 
during three or more of sixteen measurements, the dig- 
ital state of indicator switch 22 changes to provide an 
indication of the abnormal condition. 

The present battery status comparator 1 6 has a first 

55 input 30 coupled to positive input 1 2, a second input 32 
coupled to negative input 14, and an output 34. It in- 
cludes resistors 36, 38, 40, 42 and operational amplifier 
44. These circuit elements are configured as a voltage 
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comparator with hysteresis of a type well-known in the 
art. A voltage linearly proportional to the voltage at pos- 
itive input 12 is present at input 31. The magnitude of 
the voltage at input 31 is continuously compared with 
the predetermined threshold voltage Vx. So long as this 
input voltage remains greaterthan threshold voltage Vx, 
the output of the present battery status comparator 16 
remains low. In accordance with this preferred embodi- 
ment, the low state corresponds to the potential at neg- 
ative input 14. When the voltage at input 31 falls below 
the threshold voltage Vx, the output of the present bat- 
tery status comparator 16 changes to a high state. In 
the preferred embodiment, the high state corresponds 
to the potential at output Vcc of the circuit power supply 
26. If the voltage at input 31 later changes to a level 
greater than threshold voltage Vx, the output of present 
battery status comparator 16 will return to a low state. 
Such a change may result if the input voltage experi- 
enced a momentary reduction in its magnitude, perhaps 
due to a heavy load placed on the voltage source, as 
during starting an automobile. 

The output 34 of present battery status comparator 
16 is coupled to the input 46 of status shift register 18. 
Status shift register 18 preferably comprises first digital 
shift register 48, second digital shift register 50 and re- 
sistors 52 through 82. First digital shift register 48 and 
second digital shift register 50 have clock inputs 84 and 
86, respectively, coupled to output 88 of fixed time base 
generator 24. Output 90 of first digital shift register 48 
is coupled to input 92 of digital shift register 50 to provide 
sixteen bit shift register capacity. 

First digital shift register 48 and second digital shift 
register 50 each preferably comprise eight one-bit stor- 
age locations which are ordered sequentially from low- 
est to highest. Each digital shift register preferably has 
eight data outputs, Q2-Q9 and Q1 0-Q1 7, coupled to and 
corresponding to the eight one-bit storage locations, in 
order that the contents of each storage location may be 
detected. The input of each digital shift register is cou- 
pled to the lowest-ordered storage location. Each digital 
shift register responds to a clock signal by incrementing 
the contents of the digital shift register. That is, each dig- 
ital shift register discards the contents of the highest- 
ordered storage location, moves the contents of each 
storage location to the next -highest-ordered storage lo- 
cation, and stores the digital data present at the input in 
the lowest-ordered storage location. 

In accordance with this preferred embodiment of 
the present invention, fixed time base generator 24 pe- 
riodically provides a clock signal to first digital shift reg- 
ister 48 and second digital shift register 50 at a prede- 
termined frequency. This frequency is preferably one cy- 
cle per two hours, but may be faster or slower as re- 
quired. 

When first digital shift register 48 and second digital 
shift register 50 receive the clock signal at clock inputs 
84 and 86, respectively, the contents of each digital shift 
register are incremented and the digital state present at 



input 46 is stored in the lowest-ordered storage element 
of first digital shift register 48. The contents of the high- 
est-ordered storage location of first digital shift register 
48 are stored in the lowest-ordered storage location of 
s second digital sh ift register 50. The contents of the high- 
est-ordered storage location of second digital shift reg- 
ister 50 are discarded. Together, first and second digital 
shift registers 48 and 50 form sixteen-bit status shift reg- 
ister 18. 

10 The digital output of the present battery status com- 
parator 16 is periodically scanned and stored. The pre- 
vious sixteen scans are stored. Each scan saves the 
present comparator output and discards the oldest. The 
stored digital values are available at the outputs Q2-Q1 7 
15 of digital shift registers 48 and 50. 

The sixteen digital outputs Q2-Q17 of digital shift 
registers 48 and 50 are coupled together through resis- 
tors 52-82 to output 94 of status shift register 18. Pref- 
erably, the digital outputs Q2-Q1 7 have as their low val- 
20 ue the potential at negative input 14 and as their high 
value the power supply voltage Vcc of the circuit power 
supply 26. By coupling together the sixteen digital shift 
register outputs Q2-Q1 7, output 94 of status shift regis- 
ter 18 may take on any of sixteen discrete values be- 
25 tween the potential at negative input 14 and Vcc. If all 
of outputs Q2-Q1 7 have a low value, output 94 will have 
the same low value. If all of outputs Q2-Q1 7 have a high 
value, output 94 will have a high value. The value of out- 
put 94 will increase in a linear stepwise fashion as ad- 
30 ditional ones of the outputs Q2-Q1 7 take on a high val- 
ue; 

Output 94 of status shift register 18 is coupled to 
input 96 of accumulated battery status comparator 20. 
In the preferred embodiment, accumulated battery sta- 
35 tus comparator 20 includes operational amplifiers 98 
and 100, resistors 102 and 104 and output 106. Opera- 
tional amplifier 98 is configured as a voltage follower 
with unity gain, in a manner well-known in the art. Op- 
erational amplifier 100 is configured with resistors 102 
40 and 104 as a voltage comparator with hysteresis, as is 
well-known in the art. Operational amplifier 100 com- 
pares the output of operational amplifier 98 with a 
threshold voltage Vy. Threshold voltage Vy is derived 
from and is a fraction of threshold voltage Vx. When the 
45 voltage at the output 94 of status shift register 18, as 
buffered by operational amplifier 98, is less than thresh- 
old voltage Vy, output 1 06 of accumulated battery status 
comparator 20 is low. When the voltage at the output 94 
of shift register 18 becomes greater than threshold volt- 
50 age Vy, output 106 of accumulated battery status com- 
parator 20 changes to a high state: This change of state 
indicates that at least three of the sixteen digital outputs 
Q2-Q17 of digital shift registers 48 and 50 are high. In 
other words, at least three of the previous sixteen scans 
55 of the input voltage have resulted in be low-threshold 
measurements, setting flags in status shift register 18. 
Output 106 of accumulated battery status comparator 
20 will be at a low state when fourteen or more of digital 



25 



30 



35 



40 



45 



50 



4 



7 



EP 0 535 222 B1 



8 



outputs Q2-Q17 are low, indicating a normal input con- 
dition. 

When output 106 changes to its high state, indicator 
switch 22 changes the state of output 108. Indicator 
switch 22 includes resistor 110 and metal-oxide semi- 
conductor field-effect transistor 112. Resistor 110 pro- 
vides a current limit to the gate of transistor 112. Tran- 
sistor 112 is configured to provide an open drain tran- 
sistor output switch for the purpose of indicating accu- 
mulated battery status. Output 108 may thus be con- 
nected to another apparatus such as light emitting diode 
114 and current limiting resistor 116 to provide a visual 
indication of the low-voltage condition. 

In accordance with this preferred embodiment, the 
fixed time base generator 24 preferably includes resistor 
118, capacitor 120 and oscillator and frequency divider 
122. Resistor 118 and capacitor 120 set the base fre- 
quency for oscillator and frequency divider 122. Fixed 
time base generator 24 provides a clock signal to status 
shift register 18. This clock signal has a frequency, de- 
rived from the base frequency by oscillator and frequen- 
cy divider 1 22, that is preferably one cycle per two hours. 
This is the frequency at which the input voltage is 
scanned. 

Circuit power supply 26 preferably includes diodes 
124, 126, 128 and 130, capacitors 132 and 134, and 
resistor 136. Diodes 124, 126 and 128 and capacitor 
132 provide transient suppression, reverse voltage pro- 
tection and noise filtering of the power supply. Resistor 
136, diode 130 and capacitor 134 function to provide 
voltage-regulated power for operational amplifier 44, 
first digital shift register 48, second digital shift register 
50, operational amplifier 98, operational amplifier 100, 
and oscillator and frequency divider 122, in the form of 
voltage Vcc. Voltage Vcc is preferably regulated to be a 
substantially constant five volts above negative input 1 4, 
without regard to the actual input voltage at positive in- 
put 12. Voltage Vcc is provided as the positive power 
supply voltage to operational amplifier 44, first digital 
shift register 48, second digital shift register 50, opera- 
tional amplifier 98, operational amplifier 100, and oscil- 
lator and frequency divider 122. These circuit elements 
have the voltage at negative input 14, generally system 
ground, as their negative power supply voltage. Hence, 
circuit power supply 26 functions to maintain the poten- 
tial difference between Vcc and system ground at five 
volts. 

Regulated voltage reference 28 preferably includes 
resistors 138, 140 and 142, diode 144 and capacitor 
1 46. The output voltages of regulated voltage reference 
28 are threshold voltage Vx and threshold voltage vy. 
Preferably, threshold voltages Vx and Vy are both tem- 
perature and voltage compensated in order that their 
values will not vary substantially with variations in am- 
bient temperature or input voltage. As previously men- 
tioned, threshold voltages Vx and Vy are the threshold 
voltages for present battery status comparator 1 6 and 
accumulated battery status comparator 20, respective- 



ly. 

From the foregoing, it can be seen that the present 
invention provides a voltage monitor and warning appa- 
ratus and method for repetitively scanning a DC voltage, 

5 comparing with a predetermined threshold voltage, and 
providing an indication when the DC voltage is less than 
the threshold voltage during three or more of . sixteen 
successive scans. 

While a particular embodiment of the present inven- 

10 tion has been shown and described, modifications may 
be made, and it is therefore intended in the appended 
claims to cover all such changes and modifications 
which fall within the scope of the invention as claimed. 

is 

Claims 

1. A voltage monitor for sensing the output voltage 
(30) of a voltage source (1 2) and producing an in- 

20 dication (114) when said output voltage (30) falls 
below a threshold voltage (Vx), said voltage monitor 
comprising: 

voltage sensing means (36,38,16) for sensing 
25 said output voltage (30) and including first com- 

parator means (44) for comparing said output 
voltage (30) with said threshold voltage (Vx) 
and generating an output (34) when said output 
voltage is less than said threshold voltage; 
30 status storage means (1 8) coupled to said volt- 

age sensing means (36,38,16) for periodically 
sampling and storing the status of said first 
comparator output (34) so as to create an ac- 
cumulated status (94); 
35 second comparator means (20) for comparing 

said accumulated status (94) with a predeter- 
mined value (Vy); and 

output means (22) for providing said indication 
(114) when said accumulated status (94) is 
40 equal to or greater than said predetermined val- 

ue (Vy). 

2. A voltage monitor as defined in claim 1 wherein said 
status storage means (18) comprises a plurality of 

45 storage means (48,50) for storing a like plurality of 
said first comparator outputs (34). 

3. A voltage monitor as defined in claim 2, wherein 
each of said plurality of storage means (48,50) has 

50 an associated order, said order being from highest 
to lowest, and wherein said status storage means 
is responsive to a clock signal (88) for discarding 
the contents of the highest-ordered of said storage 
means; sequentially moving the contents of each of 
55 said storage means (48) to the next highest-ordered 
storage means (50), and storing said first compara- 
tor output (34) in the lowest-ordered of said storage 
means (48). 
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10. A method for sensing the output voltage (30) of a 
voltage source (12) and producing an indication 
(114) when said output voltage (30) falls below a 
predetermined threshold voltage (Vx), said method 

5 comprising: 

sensing (36,38) said output voltage (30); 
comparing (16) said output voltage (30) with 
said threshold voltage (Vx) and generating an 
10 output (34) when said output voltage (30) is less 

than said threshold voltage (Vx); 
periodically sampling and storing (18,24) said 
output (114) and generating an accumulated 
status (94); 

is comparing (20) said accumulated status (94) 

with a predetermined value (Vy); and 
producing (22) said indication (114) when said 
accumulated status (94) is equal to or greater 
than said predetermined value (Vy). 

20 

11. A method for sensing a depletable battery voltage 
(30) and producing an indication (114) when said 
battery voltage (30) falls below a first threshold volt- 
age (Vx), said method comprising: 

25 

sensing (36,38) said battery voltage (30); 
comparing (16) said battery voltage (30) with 
said first threshold voltage (Vx) and generating 
an output (34) having a first state (HIGH) when 

30 said battery voltage (30) is less than said first 

threshold voltage (Vx) and a second state 
(LOW) when said battery voltage (30) is more 
than said first threshold voltage (Vx); 
periodically sampling and storing (18,24) said 

35 output (34); 

combining (52-82) said stored outputs (34) to 
generate an accumulated battery status volt- 
age (94); 

comparing (22) said accumulated battery sta- 
40 tus voltage (94) with a second threshold voltage 

(Vy);and 

producing (22) said indication (114) when said 
accumulated battery status voltage (94) is 
greater than said second threshold voltage 
(Vy)- 

12. A method as defined in claim 11 includingthe further 
step of generating a clock signal (88) to clock said 
periodic sampling and storing of said output (34). 

50 



4. A voltage monitor as defined in claim 3 further com- 
prising a timing means (24) for generating said 
clock'signal (88). 

5. A voltage monitor as defined in claim 3 wherein said 
status storage means (18) comprises a shift regis- 
ter. 

6. A battery voltage monitor for sensing a depletable 
battery voltage (30) and producing an indication 
(114) when said battery voltage (30) falls below a 
first threshold voltage (Vx), said battery voltage 
monitor comprising: 

threshold-generating means (28,140,142) for 
generating said first threshold voltage (Vx) and 
a second threshold voltage (Vy); and 
voltage sensing means (36,38,16) for sensing 
said battery voltage (30), including first compa- 
rator means (44) for comparing said battery 
voltage (30) with said first threshold voltage 
(Vx) and generating an output (34) when said 
battery voltage (30) is less than said first 
threshold voltage (Vx); 

status storage means (1 8) coupled to said volt- 
age sensing means (16) for periodically sam- 
pling and storing the status of said first compa- 
rator output (34) and generating an accumulat- 
ed battery status (94), 

second comparator means (20) for comparing 
said accumulated battery status (94) with said 
second threshold voltage (Vy) and generating 
a second comparator output (106) when said 
accumulated battery status (94) is greater than 
said second threshold voltage (Vy); 
output means (22) responsive to said second 
comparator output (106) for providing said in- 
dication (114); 

power supply means (26) for generating a reg- 
ulated supply voltage level and coupled to said 
first comparator means (44), said second com- 
parator means (20), said status storage means 
(18), and said threshold generating means 
(28,144,142).. 

7. A battery voltage monitor as defined in claim 6 
wherein said status storage means (18) comprises 
a plurality of storage means (48,50) for storing a like 
plurality of said first comparator outputs (34) in re- 
sponse to a clock signal (88). 

8. A battery voltage monitor as defined in claim 11 fur- 
ther comprising a timing means (24) for generating 
said clock signal (88). 

9. A battery voltage monitor as defined in claim 12 
wherein said status storage means (18) comprises 
a shift register (48,50). 



Patentanspruche 

1. Spannungswachter zum Erfassen der Ausgangs- 
55 spannung (30) einer Spannungsquelle (12) und 
zum Erzeugen einer Anzeige (114), wenn die Aus- 
gangsspannung (30) unter eine Schwellenspan- 
nung (Vx) sinkt, wobei der Spannungswachter um- 
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faGt: 

eine Spannungserfassungseinrichtung (36, 38, 
16) zum Erfassen der Ausgangsspannung (30) 
und mit einer ersten Komparatoreinrichtung 5 
(44) zum Vergleichen der Ausgangsspannung 
(30) mit der Schwellenspannung (Vx) und zum 
Erzeugen eines Ausgangssignals (34), wenn 
die Ausgangsspannung niedriger als die 
Schwellenspannung ist; 10 
eine Statusspeichereinrichtung (18), die mit der 
Spannungserfassungseinrichtung (36, 38, 16) 
verbunden ist, zum periodischen Abtasten und 
Speichem des Status des Ausgangssignals 
(34) des ersten Komparators, so daG ein akku- 15 
mulierter Status (94) erzeugt wird; 
eine zweite Komparatoreinrichtung (20) zum 
Vergleichen des akkumulierten Status (94) mit 
einem vorbestimmten Wert (Vy); und 
eine Ausgangseinrichtung (22) zum Liefern ei- 20 
ner Anzeige (114), wenn derakkumulierte Sta- 
tus (94) gleich dem vorbestimmten Wert (Vy) 
oder groGer als dieser ist. 

2. Spannungswachter nach Anspruch 1, wobei die 25 
Statusspeichereinrichtung (18) eine Anzahl von 
Speichereinrichtungen (48, 50) umfaGt zum Spei- 
chem einer gleichen Anzahl der Ausgangssignale 
(34) des ersten Komparators. 

30 

3. Spannungswachter nach Anspruch 2, wobei jede 
Speichereinrichtung der Anzahl von Speicherein- 
richtungen (48, 50) eine zugewiesene Ordnung hat, 
die von der hochsten bis zur niedrigsten reicht, und 
wobei die Statusspeichereinrichtung auf ein Taktsi- 35 
gnal (88) anspricht, urn den Inhalt der Speicherein- 
richtung hochster Ordnung auszurangieren, den In- 
halt jeder Speichereinrichtung (48) sequentiell zu 
der nachsten Speichereinrichtung (50) hochster 
Ordnung zu bewegen und das Ausgangssignal (34) 40 
des ersten Komparators in der Speichereinrichtung 
(48) niedrigster Ordnung zu speichern. 

4. Spannungswachter nach Anspruch 3, weiter mit ei- 
ner Takteinrichtung (24) zum Erzeugen des Taktsi- *s 
gnals (88). 

5. Spannungswachter nach Anspruch 3, wobei die 
Statusspeichereinrichtung (18) ein Schieberegister 
aufweist. so 

6. Batteriespannungswachter zum Erfassen der 
Spannung (30) einer leerbaren Batterie und zum 
Erzeugen einer Anzeige (114), wenn die Batterie- 
spannung (30) unter einen ersten Schwellenwert 55 
(Vx) sinkt, wobei der Batteriespannungswachter 
umfaGt: 



eine Schwellenwerterzeugungseinrichtung 
(28..140, 142) zum Erzeugen der ersten 
Schwellenspannung (Vx) und einer zweiten 
Schwellenspannung (Vx); und 
eine Spannungserfassungseinrichtung (36, 38, 
16) zum Erfassen der Batteriespannung (30), 
mit einer ersten Komparatoreinrichtung (44) 
zum Vergleichen der Batteriespannung (30) mit 
der ersten Schwellenspannung (Vx) und zum 
Erzeugen eines Ausgangssignals (34), wenn 
die Batteriespannung (30) niedriger als die er- 
ste Schwellenspannung (Vx) ist; 
eine Statusspeichereinrichtung (1 8), die mit der 
Spannungserfassungseinrichtung (16) verbun- 
den ist, zum periodischen Abtasten und Spei- 
chem des Status des Ausgangssignals (34) 
des ersten Komparators und zum Erzeugen ei- 
nes akkumulierten Batteriestatus (94); 
eine zweite Komparatoreinrichtung (20) zum 
Vergleichen des akkumulierten Batteriestatus 
(94) mit der zweiten Schwellenspannung (Vy) 
und zum Erzeugen eines zweiten Komparator- 
ausgangssignals (1 06), wenn der akkumulierte 
Batteriestatus (94) groGer als die zweite 
Schwellenspannung (Vy) ist; 
eine Ausgangseinrichtung (22), die auf das 
zweite Komparatorausgangssignal (106) an- 
spricht, urn die Anzeige (114) zu liefern; und 
eine Stromversorgungseinrichtung (26) zum 
Erzeugen eines geregelten Versorgungsspan- 
nungswertes, die mit der ersten Komparator- 
einrichtung (44), der zweiten Komparatorein- 
richtung (20), der Statusspeichereinrichtung 
(18) und der Schwellenwerterzeugung (28, 
144, 142) verbunden ist. 

7. Batteriespannungswachter nach Anspruch 6, wo- 
bei die Statusspeichereinrichtung (18) eine Anzahl 
von Speichereinrichtungen (48, 50) aufweist zum 
Speichem einer gleichen Anzahl der Ausgangssi- 
gnale (34) des ersten Komparators auf ein Taktsi- 
gnal(88)hin. 

8. Batteriespannungswachter nach Anspruch 1 1 , wei- 
ter mit einer Takteinrichtung (24) zum Erzeugen des 
Taktsignals (88). 

9. Batteriespannungswachter nach Anspruch 12, wo- 
bei die Statusspeichereinrichtung (18) ein Schiebe- 
register (48, 50) aufweist. 

10. Verfahren zum Erfassen der Ausgangsspannung 
(30) einer Spannungsquelle (12) und zum Erzeu- 
gen einer Anzeige (114), wenn die Ausgangsspan- 
nung (30) unter einer vorbestimmten Schwellen- 
spannung (Vx) sinkt, wobei das Verfahren umfaGt: 

Erfassen (36, 38) der Ausgangsspannung (30); 
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Vergleichen (16) der Ausgangsspannung (30) 
mit der Schwellenspannung (Vx) und Erzeugen 
eines Ausgangssignals (34), wenn die Aus- 
gangsspannung (30) niedriger als die Schwel- 
lenspannung (Vx) ist; 

periodisches Abtasten und Speichern (18, 24) 
des Ausgangssignals (114) und Erzeugen ei- 
nes akkumulierten Status (94); 
Vergleichen (20) des akkumulierten Status (94) 
mit einem vorbestimmten Wert (Vy); und . 
Erzeugen (22) der Anzeige (114), wenn der ak- 
kumulierte Status (94) gleich dem vorbestimm- 
ten Wert (Vy) oder groBer als dieser ist. 

11 . Verfahren zum Erfassen einer Spannung (30) einer 
leerbaren Batterie und Erzeugen einer Anzeige 
(114), wenn die Batteriespannung (30) unter einem 
ersten Schwellenwert (Vx) sinkt, wobei das Verfah- 
ren beinhaltet: 

Erfassen (36, 38) der Batteriespannung (30); 
Vergleichen (16) der Batteriespannung (30) mit 
der ersten Schwellenspannung (Vx) und Er- 
zeugen eines Ausgangssignals (34), das einen 
ersten Zustand (HOCH) hat, wenn die Batterie- 
spannung (30) niedriger als die erste Schwel- 
lenspannung (Vx) ist, und einen zweiten Zu- 
stand (NIEDRIG), wenn die Batteriespannung 
(30) groBer als die erste Schwellenspannung 
(Vx) ist; 

periodisches Abtasten und Speichern (18, 24) 
des Ausgangssignals (34); 
Verknupfen (52-82) der gespeicherten Aus- 
gangssignale (34), urn eine Akkumulierter-Bat- 
teriestatus-Spannung (94) zu erzeugen; 
Vergleichen (22) der Akkumulierter-Batterie- 
status-Spannung (94) mit einer zweiten 
Schwellenspannung (Vx) ; und 
Erzeugen (22) der Anzeige (114), wenn die Ak- 
kumulierter-Batteriestatus-Spannung (94) gro- 
Ber ist als die zweite Schwellenspannung (Vy). 

12. Verfahren nach Anspruch 11, beinhaltend den wei- 
teren Schritt Erzeugen eines Taktsignals (88) zum 
Takten des periodischen Abtastens und Speicherns 
des Ausgangssignals (34). 



Revendications 

1. Appareil de surveillance d'une tension pour detec- 
tor la tension de sortie (30) d'une source de tension 
(12) et pour produire une indication (114) lorsque 
cette tension de sortie (30) tombe en dessous d'une 
tension de seuil (Vx), caracterise en ce qu'il com- 
prend des moyens de detection d'une tension 
(36, 38, 1 6) pou r detecter la tension de sortie (30) et 
comportant un premier moyen comparateur (44) 



pour comparer la tension de sortie (30) avec la ten- 
sion de seuil (Vx) et pour produire une sortie (34) 
lorsque la tension de sortie est interleure a la ten- 
sion de seuil, un moyen de stockage de statut (18) 

5 relie aux moyens de detection de la tension 
(36,38,16) afin d'echantillonner et de stocker peYio- 
diquement le statut de la sortie (34) du premier com- 
parateur de maniere a creer un statut cumuie (94), 
un second moyen comparateur (20) pour comparer 

10 le statut cumuie (94) avec une valeur pr6d6termi- 
n6e (Vy), et un moyen de sortie (22) pour fournir 
I'indication (114) lorsque le statut cumuie (94) est 
egal ou supeYieur a la valeur predetermined (Vy). 



is 2. Appareil de surveillance d'une tension suivant la re- 
vendication 1 caracterise en ce que le moyen de 
stockage du statut (18) comprend une plurality de 
moyens de stockage (48,50) pour stocker une md- 
me pluralite de sorties (34) du premier comparateur. 

20 

3. Appareil de surveillance d'une tension suivant la re- 
vendication 2 caracterise en ce que chacun des 
moyens parmi la pluralite de moyens de stockage 
(48,50) a un rang associe, ce rang allant du plus 

25 eieve au plus bas, et le moyen de stockage du statut 
repond a un signal d'horloge (88) pour rejeter le 
contenu de celui des moyens de stockage qui a le 
rang le plus eieve, pour deplacer successivement 
le contenu de chacun des moyens de stockage (48) 

30 vers le moyen de stockage (50) de rang imm6dia- 
tement superieur, et pour stocker la sortie (34) du 
premier comparateur dans celui des moyens de 
stockage (48) qui a le rang le plus bas. 

35 4. Appareil de surveillance d'une tension suivant la re- 
vendication 3 caracterise en ce qu'il comprend en 
outre un g6n6rateur de base de temps (24) pour 
produire le signal d'horloge (88). 

40 5. Appareil de surveillance d'une tension suivant la re- 
vendication 3 caracterise en ce que le moyen de 
stockage du statut (1 8) comprend un registre a de- 
calage. 

45 6. Appareil de surveillance de la tension d'une batterie 
pour detecter une tension (30) d'une batterie epui- 
sable et pour produire une indication (114) lorsque 
la tension de la batterie (30) tombe en dessous 
d'une premiere tension de seuil (Vx), caracterise en 

so ce qu'il comprend des moyens gen6rateurs de 
seuils (28,140,142) pour produire la premiere ten- 
sion de seuil (Vx) et une seconde tension de seuil 
(Vy), et des moyens de detection de tension 
(36,38,16) pour detecter la tension de la batterie 

55 (30), comprenant un premier comparateur (44) pour 
comparer la tension (30) de la batterie avec la pre- 
miere tension de seuil (Vx) et pour produire une sor- 
tie (34) lorsque la tension (30) de la batterie est in- 
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ferieure a la premiere tension de seuil (Vx), un 
moyen de stockage de statut (18) reli6 aux moyehs 
de detection de tension (1 6) afin d'6chantillonner et 
de stocker pSriodiquement le statut de la sortie (34) 
du premier comparateur et de produire un statut cu- 
mule (94) de la batterie, un second comparateur 
(20) pour comparer le statut cumuli (94) de la bat- 
terie avec la seconde tension de seuil (Vy) et pour 
produire une sortie (106) du second comparateur 
lorsque le statut cumul6 (94) de la batterie est su- 
p6rieur a la seconde tension de seuil (Vy), un 
moyen de sortie (22) rSpondant a la sortie (106) du 
second comparateur en fournissant I'indication 
(114) et un moyen d'alimentation 6lectrique (26) 
pour produire un niveau de tension d'alimentation 
regule" et relte au premier comparateur (44), au se- 
cond comparateur (20), au moyen de stockage du 
statut (18) et aux moyens generateurs de seuils 
(28,144,142). 

7. Appareil de su rveillance d'une batterie suivant la re- 
vendication 6 caracterise" en ce que le moyen de 
stockage du statut (18) comprend une plurality de 
moyens de stockage (48,50) pour stocker une me- 
me pluralite de sorties (34) du premier comparateur 
en r§ponse a un signal d'horloge (88). 

8. Appareil de surveillance d'une batterie suivant la re- 
vendication 11 caract6ris6 en ce qu'il comprend en 
outre un g6n6rateur de base de temps (24) pour 
produire le signal d'horloge (88). 

9. Appareil de surveillance d'une batterie suivant la re- 
vendication 1 2 caract6ris6 en ce que le moyen de 
stockage du statut (18) comprend un registre a d6- 
calage (48,50). 

10. ProcSde" pour dStecter la tension de sortie (30) 
d'une source de tension (12) et pour produire une 
indication (114) lorsque cette tension de sortie (30) 
tombe en dessous d'une tension de seuil pr6d6ter- 
minee (Vx), caracterise en ce qu'il- comprend les 
etapes consistant a d&ecter (36,38) la tension de 
sortie (30), a comparer (16) cette tension de sortie 
(30) avec la tension de seuil (Vx) et a produire une 
sortie (34) lorsque la tension de sortie (30) est inf6- 
rieure a la tension de seuil (Vx), a Schantillonner et 
stocker p^riodiquement (18,24) la sortie (114) et a 
produire un statut cumul6 (94), a comparer (20) le 
statut cumul6 (94) avec une valeur pr6d6terminee 
(Vy) et a produire (22) I'ihdication (114) lorsque le 
statut cumute (94) est egal ou supSrieur a la valeur 
predetermined (Vy). 

1 1 . Proc6d6 pour ddtecter la tension (30) d'une batterie 
6puisable et pour produire une indication (114) lors- 
que la tension (30) de la batterie tombe en dessous 
d'une premiere tension de seuil (Vx), caract6ris6 en 



ce qu'il comprend les Stapes consistant a d&ecter 
(36,38) la tension (30) de la batterie, a comparer 
(1 6) cette tension (30) de la batterie avec la premie- 
re tension de seuil (Vx) et a produire une sortie (34) 

5 ayant un premier niveau (haut) lorsque la tension 
(30) de la batterie est inf6rieure a la premiere ten- 
sion de seuil (Vx) et un second niveau (bas) lorsque 
la tension (30) de la batterie'est supSrieure a la pre- 
miere tension de seuil (Vx), a 6chantillonner et stoc- 

10 ker p6riodiquement (18,24) la sortie (34), a combi- 
ner (52-82) les sorties stock6es (34) de maniere a 
produire une tension (94) de statut cumule" de la bat- 
terie, a comparer (22) cette tension (94) de statut 
cumute de la batterie avec une seconde tension de 

15 seuil (Vy), et a produire (22) I'indication (114) lors- 
que la tension (94) de statut cumul6 de la batterie 
est supe>ieure a la seconde tension de seuil (Vy). 

12. Proc6d6 suivant la revendication 11 caract6ris6 en 
20 ce qu'il comprend l'6tape additionnelle consistant a 
produire un signal d'horloge (88) pour commander 
dans le temps Techantillonnage et le stockage p6- 
riodiques de la sortie (34). 

25 
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